Abstract-We use cross-country microdata and counterfactual methods to document international differences in ownership and holdings of stocks, private businesses, homes, and mortgages among older households in thirteen countries. We decompose these differences into two parts, related to population characteristics and economic environments. Shortly prior to the recent financial crisis, U.S. households tended to invest more in stocks and less in homes and to have larger mortgages than Europeans of similar characteristics. Differences in ownership and amounts are primarily linked to differences in economic environments that are more pronounced among European countries than among U.S. regions, suggesting considerable potential for harmonization.
I. Introduction
O NE of the main objectives of a single market as implemented among EU countries or U.S. states is to ensure that participants or potential entrants in markets for goods and services, labor, assets, and debts face similar market conditions or economic environment, regardless of the country or region in which they are located. Such similarity, for which the metaphor of a ''global'' or European ''village'' is sometimes used, can be facilitated by progressive harmonization of policies and institutional frameworks within which economic agents in different countries operate and by improved access to markets located in other countries or regions within a union. Furthermore, comparable economic environments could lead to similar market outcomes, at least among mature market participants sharing common characteristics. Yet international comparisons of such market outcomes are often either impossible because of a lack of comparable detailed data or complicated because they refer to populations with different configuration of characteristics.
One of the important market outcomes potentially affected by differences in economic environments is the size and composition of household portfolios, the study of which has been attracting increased attention in recent years.
1 Reasons for such attention include the increasing complexity of these portfolios, the bigger role played by defined-contribution saving vehicles in financing retirement, the implications of population aging for aggregate asset investment, and the rapid pace of financial innovation.
In this paper, we add to the literature on household finance by documenting and analyzing international differences in asset and debt market participation and levels of holdings among mature market participants in the United States and in twelve European countries in [2004] [2005] . We focus our attention on stock holdings (direct plus indirect in the form of mutual funds and retirement accounts), private business ownership, and ownership of primary residence, as well as on mortgages associated with this residence. Our aim is to examine the extent to which older households that have a similar configuration of characteristics and live in different countries differ with respect to ownership and held amounts of assets and mortgages.
The paper has three novel features. First, it uncovers previously unknown patterns of cross-country and interregional differences in household portfolios using a set of three internationally comparable microsurveys for the United States, the Health and Retirement Study (HRS); for England, the English Longitudinal Study of Ageing (ELSA); and for eleven additional European countries, the Survey of Health, Ageing and Retirement in Europe (SHARE). Data from these surveys share a common questionnaire design that facilitates the direct cross-country comparison of asset holdings and the influence of given household characteristics on investment decisions. All three surveys cover those aged 50 or more: mature market participants who control a large share of society's wealth and face the challenges of retirement financing. 1 Theory and country-level data on the structure of household portfolios are presented in the contributions contained in Guiso et al. (2001) and in the review paper of Haliassos (2008) . Retirement accounts were a major factor promoting stock holding participation in the United States Limited stock holding participation in the early to mid-1980s was documented in U.S. data by King and Leape (1984) , Mankiw and Zeldes (1991) , and Haliassos and Bertaut (1995) . A number of authors have recently explored determinants of participation in stock holding. See, for example, Haliassos and Bertaut (1995) , Cocco, Gomes, and Maenhout (2005) , Heaton and Lucas (2000a, 2000b) , Gollier (2001) , Campbell and Viceira (2002) , Haliassos and Michaelides (2003) , and Gomes and Michaelides (2005) . Bilias, Georgarakos, and Haliassos (2006, 2010) explore effects of increased participation on the distribution of wealth and stock trading patterns, respectively. Campbell (2006) discusses stock holding participation, as well as underdiversification, and the mortgage behavior of households, while reviewing the relevant literature. Campbell and Cocco (2003) study optimal mortgage choice, while Cocco (2005) studies the effects of housing on the composition of the financial portfolio.
Second, the paper introduces to the field of household finance methods of counterfactual analysis for the purpose of decomposing observed international differences in asset market outcomes into those arising from differences in household characteristics and in the economic environment that households of similar characteristics face. These methods are already being used in the labor literature to study discrimination or international differences in the relationship between worker characteristics and wages.
2 The common thread that runs across these different strands of economic literature has to do with differences in market conditions faced by agents of given remaining characteristics: men versus women, minorities versus the rest, and workers or households in one country or region versus another.
We perform a counterfactual analysis based on quantile regressions that allow us to study differences across the entire distribution of wealth holdings, as opposed to just the mean or median. 3 We first compare the United States against European countries, then different regions within the United States, and finally countries within Europe. The within-U.S. comparison will allow us to develop a yardstick by which to assess differences across the Atlantic and within Europe.
We document considerable differences in observed asset market participation rates and levels of participants' holdings across Europe and the United States but also within Europe. These differences arise predominantly from divergent economic environments that households of similar characteristics face. Finally, we link these estimated effects of differences in economic environments faced by households with the same configuration of characteristics to a set of commonly used indicators of the institutional and policy environment in the countries under consideration.
Our results suggest that U.S. households of given characteristics tend to have greater participation probabilities than their European counterparts, often across the range of the assets considered. Furthermore, European asset owners tend to invest smaller (adjusted for PPP) amounts in stocks and private businesses and larger amounts in the primary residence than U.S. households at comparable positions in the distribution of holdings, even after controlling for differences in the configuration of characteristics in the asset holder pools. We also find that U.S. households face larger outstanding mortgages in older age compared to European households of similar characteristics. As a result, they were more vulnerable to the risk of negative housing equity shortly prior to the recent financial crisis.
In most cases, international differences in the configuration of characteristics play a small or no role at all in generating observed international differences in asset market behavior. Sometimes, however, estimated differences in market conditions are so pronounced that they would result in even larger actual disparities if it were not for the partly mitigating effect of differences in household characteristics.
In section II, we describe the data. In section III, we study differences in participation rates in the three assets and in mortgages. In section IV, we focus on asset owners and decompose observed international differences in amounts of holdings at various percentiles of the distribution of such holdings. We also link results to existing indicators of the state of relevant asset markets and of government policy throughout. Section V offers concluding remarks.
II. The Data
We use the three most comprehensive data sets on portfolios of households aged 50 and above currently available. These surveys share a common questionnaire design. The HRS has surveyed U.S. older households every two years since 1992, while the ELSA surveys older households in England starting in 2002 and continuing with a second wave in 2004. Finally, the SHARE, modeled after the HRS and ELSA, collected its first wave of data in 2004 in Sweden, Denmark, Germany, the Netherlands, France, Switzerland, Austria, Italy, Spain, and Greece and in 2005 in Belgium. 4 We use the 2004-2005 wave for all countries and information on assets and household characteristics derived from a harmonized set of questions. Table 1 reports participation rates and levels, by quartile of holdings, for three main asset types (stocks, private business, and principal residence), as well as levels of outstanding mortgage debts and net worth, all in PPP-adjusted thousands of 2004 dollars.
5 Taking Europe as a whole, net worth is somewhat lower than in the United States at the median and considerably so at the 75th quantile. There is considerable variation of net worth within Europe, and country rankings change as we move along the distribution. The lowest median net worth is observed in Sweden and the largest in England. For the 25th quantile, Austria and Belgium provide the two extremes. England is on top for the 2 Albrecht, Björklund, and Vroman (2003) , using counterfactual decompositions, find evidence that the gender wage gap is increasing at higher percentiles of the wage distribution in Sweden. For a recent study on trends in U.S. wage inequality in the past forty years, see Autor, Katz, and Kearney (2008) . Recently counterfactual techniques were used to examine international differences in gender wage gaps or labor status dynamics and relate them to country differences in population characteristics or in policies and institutions (see Arulampalam, Booth, and Bryan 2007; Kapteyn et al., 2007) . 3 For recent examples, see Albrecht et al. (2003) , Machado and Mata (2005) , and Gale and Pence (2006) . 4 The SHARE data set and the sources of its funding are fully described in Börsch-Supan et al. (2005) . The SHARE data collection has been primarily funded by the European Commission through the fifth framework program (project QLK6-CT-2001-00360 in the thematic program Quality of Life). Additional funding came from the U.S. National Institute on Ageing (U01 AG09740-13S2, P01 AG005842, P01 AG08291, P30 AG12815, Y1-AG-4553-01, and OGHA 04-064). Data collection in Austria (through the Austrian Science Foundation, FWF), Belgium (through the Belgian Science Policy Administration), and Switzerland (through BBW/OFES/UFES) was nationally funded.
5 Details on asset definitions are provided in the data appendix. As will be discussed later, we examine the robustness of our findings by incorporating in net wealth an imputed measure of pension wealth. 221 DIFFERENCES IN PORTFOLIOS ACROSS COUNTRIES 75th quantile, followed by Switzerland, while Sweden ranks at the bottom.
Ownership of stocks, either direct or indirect through mutual funds and retirement accounts, is greatest in Sweden, Denmark, and the United States. It is smallest in Austria, Italy, Spain, and Greece. Home ownership is highest in Spain and Greece and lowest in Germany, The Netherlands, Switzerland, and Austria. The highest rates of business ownership are observed in Sweden and Switzerland, with the United States and Denmark a short distance behind them. The lowest rates are observed in Austria and England. Notably, there is immense variation in the prevalence of outstanding mortgages across Europe. Although the average prevalence in Europe is less than half of that in the United States, in certain European countries (Switzerland, Denmark, Netherlands, and Sweden), mortgage debts are more widespread than in the United States, and even more so than in southern European countries and Austria. Ownership rates of all four items differ also by U.S. region, but the range of variation is substantially smaller.
Turning to the size of asset holdings, we find a stark contrast between housing and financial assets. The United States dominates every European country in stock holding and is dominated by most European countries in the case of the primary residence. As for mortgages outstanding in older age, we encounter in the United States higher amounts than in every European country except Switzerland. U.S. regions also exhibit some heterogeneity in asset and mortgage holdings, but over a much smaller range than that prevailing in European countries.
III. Sources of International Differences in Asset Market Participation

A. Estimation Model and Methodology
In this section, we decompose differences in observed participation rates into those resulting from different configuration of characteristics in the population and those resulting from international differences in the influence of a given set of characteristics. We will refer to the former as covariate effects and to the latter as coefficient effects. This decomposition is based on a set of probit regressions, where participation in a given asset is regressed on a number of household characteristics.
We use as regressors a broad set of socioeconomic characteristics that existing theory and empirical studies suggest as relevant for household asset and debt choices. Because these covariates are based on questions harmonized across the three surveys, a high degree of international comparability is achieved. Definitions of variables are included in the data appendix, and table 2 provides summary statistics of covariates across all countries in the sample.
In particular, we allow for age effects through a secondorder age polynomial, and for household size, which is likely to determine consumption needs and affect the 
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amount available for saving out of any given amount of resources. Furthermore, we control for the level of education (finished high school or having at least some postsecondary education), which tends to influence not only future employment and earnings prospects but also the ability of the household to collect and process information relevant for asset and debt market participation; work status (retired/working/unemployed-other inactive), 6 which could affect the background income risk to which the household is exposed, which in turn can influence the ownership of different assets or debts; and for marital status (couple/ widow/never married), which can determine spending decisions, the responsibilities of the household member in charge of finances, and potential constraints on that member's behavior in asset and debt markets.
We include health conditions because they can affect household asset choices.
7 Physical health can influence the ability and inclination of the household to make the effort required for investing in asset markets, as well as the amount of background risk the household faces due to outof-pocket health expenditures. We use self-reported poor health (includes responses ''fair'' and ''poor'' in HRS) and, as an objective health indicator, the number of activities of daily living (ADLs) with which the household has problems.
We also control for recall ability as a measure of cognitive skills relevant to processing information needed for participation in asset and debt markets.
8 Moreover, we condition on the subjective probability to leave a bequest in order to account for bequest motives influencing asset ownership; on whether the household provides help to relatives or neighbors; and on whether it engages in volunteering as indicators of social interactions and of concern for others. 9 Finally, we include income and net wealth quartiles (where wealth excludes the asset in question) in order to capture the relevance of household economic resources for asset and debt demand. Controlling for resources is dictated by both modern portfolio theory, with its emphasis on cash on hand as a key state variable for portfolio formation, and the need to avoid confounding the role of other determinants with that of wealth when the latter is not adequately accounted for.
We first run one probit for each asset in the country used as the base. All amounts are in thousands of PPP-adjusted dollars. PPP exchange rates are taken from the Penn World Tables, version 6.2 (Heston et al., 2006) . For variable definitions, see the data appendix. Averages are shown for age, household size, recall score, number of limitations in activities of daily living (ADLs), and expectation to leave a bequest, and medians for household income and net worth. The figures for the remaining variables denote prevalence, that is, the fraction of households exhibiting the particular characteristic.
6 Work status is not included in regressions pertaining to private business ownership in order to avoid potential endogeneity problems arising from the fact that owning a private business typically determines work status.
7 Rosen and Wu (2004) provide evidence that households facing health problems are less likely to invest in stocks. 8 For the effect of cognitive abilities (including recall) on stock holding, see Christelis, Jappelli, and Padula (2010) . 9 Hong, Kubik, and Stein (2004) show that households that visit their neighbors more often have a higher propensity to invest in stocks, and they attribute this finding to the possibility that social interactions lower information costs.
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of two included characteristics on the probability of asset and mortgage debt ownership and a comparison of those across countries and instruments are presented in figures A.9 and A.10 in the online appendix. We then construct the counterfactual,p i;base : the average predicted probability of participation that households in country i would exhibit if they faced the coefficients that were estimated for the base country. The difference in participation rates between the base and country i is then decomposed into two components:
The first is due to the difference in participation rates that would have been observed if residents of the base country had the same configuration of characteristics as in country i, that is, it represents the contribution of household characteristics (covariate effects). The second is due to the difference in participation that would have prevailed if residents of country i had faced the same coefficients as those in the base country: it reflects the contribution of differences in coefficients (coefficient effects). The decomposition yields point estimates of the two effects. We compute bootstrap standard errors by drawing (with replacement) from the full sample for both countries and repeating this estimation and decomposition two hundred times. The more similar the prevailing market conditions in a set of countries or regions (which include the institutional and policy environment), the more similar should be the participation probabilities for households with a given configuration of characteristics and attitudes. Coefficient effects would speak directly to this question. Covariate effects show the extent to which differences in participation probabilities are due to a relatively unfavorable configuration of the characteristics of the population in a particular country or region. We first use the United States as the base and compare to it European countries. In order to set a realistic benchmark, we then consider coefficient and covariate effects among U.S. regions (using the Midwest as the base region), which share a common federal government but also allow state discretion, especially on fiscal matters. Finally, we do the same analysis within Europe, using Germany as the base.
While precise attribution of coefficient effects to specific features of the market environment in each country is beyond the scope of our paper, we find that the pattern implied by our estimates is consistent with the pattern of various widely used indicators of institutional and policy features. This in turn implies that harmonized institutions and policies can lead to greater similarity in the link between household characteristics and asset market behavior. Table 3A shows differences in participation rates in three assets and in mortgage debt between the United States and twelve European countries and their decomposition into coefficient and covariate effects relating to the economic environment and population characteristics, respectively. Observed differences in participation rates vary across financial instruments and countries, not only in magnitude but also in sign. In the face of this rich variation in observed differences, population effects are remarkably unidirectional. With only one exception, U.S. households have characteristics that make them more, or at least no less, likely to participate in any of the three assets and to own mortgages on the primary residence. It is differences in the economic environment that are key to generating the rich pattern of sign variation in observed participation differences.
B. U.S.-Europe Comparisons
Only Sweden and Denmark exhibit higher stock holding participation rates than the United States, and these arise because households of given characteristics are more likely to participate in the stock market if they live in these two countries. So strong is the effect of the environment that it prevails on the opposite influence of population characteristics. In France, the effect of the economic environment is also positive but not sufficient to overcome the covariate effects, yielding overall lower participation than in the United States. The special position of Sweden, Denmark, and France seems to be related in part to the state of pension systems. In Sweden and Denmark, retirement accounts are mandatory.
10 Moreover, these are three of the five European countries in our sample where defined contribution, occupational pension plans were already available in 2004, possibly creating spillovers to forms of stock holding included in our data.
11 Table 4 presents a set of aggregate indicators relevant to stock holding that are also informative about the economic environment prevailing in each country (additional indicators are provided in the online appendix). According to these, the United States has the largest equity market size relative to GDP and the greatest spending on information and communication technology as a percentage of GDP. Both factors have been shown in the existing literature on stock holding to encourage participation. In addition, the extremely high Internet penetration in Sweden and the United States may have fostered stock holding by lowering information and transaction costs.
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We next associate estimated differences in the economic environment to a set of aggregate indicators that reflect certain economic conditions prevailing in each country. Table 5 , panel A, presents estimates of a regression of estimated coefficient effects for stock ownership on the follow- Table 3A Note: For variable definitions, please see the Data Appendix. All decompositions differences calculated with respect to the U.S. ***, **, and * denote significance at 1%, 5%, and 10%, respectively. Standard errors have been computed using 200 bootstrap replications. Table 3B Note: For variable definitions, please see the Data Appendix. All decompositions for US regions refer to differences with respect to the Midwest, while for European countries to differences with respect to Germany. ***, **, and * denote significance at 1%, 5%, and 10%, respectively. Standard errors have been computed using 200 bootstrap replications.
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ing indicators: market capitalization to GDP ratio, the number of Internet connections, a measure of shareholder rights, and an aggregate index of prevailing trust.
With respect to shareholder protection, a frequently used measure is the antidirector rights index (ADRI) introduced by Laporta et al. (1997) . Giannetti and Koskinen (2010) found a positive association between ADRI, stock market participation rates, and the extent of home equity bias. We employ a revised version of ADRI for 2005 that was recently proposed by Spamann (2009) . Our trust measure is a world index of trust constructed from questions in the World Values Survey, which provides internationally comparable data on household values and norms. Guiso, Haliassos, and Jappelli (2008) show that the level of trust prevailing in each country is positively associated with the fraction of stock market participants in the population.
Results from robust regressions of our estimated coefficient effects on these aggregate indicators suggest that controlling for other factors, stronger shareholder rights and higher prevailing trust in European countries are associated with smaller differences with respect to the United States that are attributable to the economic environment.
Turning to ownership of (at least a share in a) private business, we observe that only Sweden and Switzerland rank above the United States. Based on the results of our decompositions shown in table 3A, however, it is Sweden and Denmark that exhibit significantly higher participation rates for households of a given configuration of characteristics compared to the United States. In Switzerland, estimated coefficient effects are negative but statistically insignificant. On the other hand, five European countries exhibit conditions in their economic environment that do not favor participation in private business of similar households compared to the United States. This is a richer pattern of variation in effects of the economic environment than for stock holding. 
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Robust regression estimates of estimated differences in ownership rates due to coefficients on various indicators. ***, **, and * denote significance at 1%, 5%, and 10%, respectively.
THE REVIEW OF ECONOMICS AND STATISTICS
We have examined a number of supply-side indicators that are related to entrepreneurial activity (some of them are shown in table 4, and the full set is presented in the online appendix), to see if they are consistent with the pattern of estimated coefficient effects. The World Bank Ease of Doing Business overall index points to the United States as the country where it is easiest to do business, whereas rankings for the various components of the index do not always place the United States at the top. Our estimates suggest that the overall summary index, though useful, may be masking the true underlying variation in market conditions by netting out relevant conflicting differences. On close inspection, the index takes a rather simple approach to aggregating rankings across different criteria, namely, a straight averaging of rankings, without considering distances and differences in the relative importance of each criterion. For example, Sweden ranks above the United States in dealing with licenses, registering property, trading across borders, and enforcing contracts. The specific averaging and netting-out process puts the United States on top, but our estimates imply that certain underlying factors, possibly captured by individual components of the index, dominate and make older Swedish households more likely to participate in private business than their U.S. counterparts.
We also run robust regressions to correlate estimated coefficient effects with some aggregate indices denoting a European country's rank in tax burden, difficulty in getting credit, and difficulty in trading across borders. Results are presented in panel B of table 5. We find that our estimated differences in economic environment with respect to the United States are systematically (positively) related to the tax burden and to the extent of difficulties in getting credit in Europe.
Turning to home ownership, the data shown in table 3A suggest that Belgium, Spain, and Greece exhibit higher ownership rates among older households than the United States do. While U.S. older population characteristics would result in higher (or at any rate not lower) home ownership rates than in any European country, all three southern European countries, Belgium, and England exhibit higher ownership rates of the primary residence once we compare households with the same configuration of characteristics.
We also associate estimated coefficient effects with two indicators of costs that prospective home buyers face in each country: a (harmonized) housing price index and VAT on new homes. Results, presented in panel C of table 5, suggest that the VAT on home purchases across countries is systematically related to these coefficient effects: a higher VAT in Europe would have a statistically significant effect on making economic conditions less conducive for home ownership compared to the United States.
The next panel of table 3A presents a similar decomposition for mortgages to see if the pattern we discovered for home ownership is mirrored in the pattern of mortgage participation in older age. Comparing first the observed raw differences in participation, we find that in all European countries where home ownership is higher than in the United States, mortgages are less prevalent. In fact, only in Sweden, Denmark, the Netherlands, and Switzerland is mortgage ownership more frequent than in the United States.
Second, we compare coefficient effects for home ownership and for mortgages. Is it the case that countries with more a favorable economic environment for home ownership are also shown to have a more favorable environment for mortgages outstanding, at least as far as older households are concerned? It turns out that in all cases of European countries exhibiting favorable conditions for home ownership relative to the United States, the tendency of given older households to have mortgages outstanding is lower than in the United States, not higher. In fact, nine of the twelve country pairs exhibit a reversal of signs between the coefficient effects for home ownership and for mortgages. Countries in which older households of given characteristics are more likely to own their home than in the United States are also those in which such households are more likely to have paid off their mortgage (if they ever got one) by the time they are included in the sample.
Note that we are controlling for nonhousing wealth, so being generally wealthier is not the mechanism generating more limited dependence on mortgages in older age. The shorter duration of mortgages, the greater down payment ratios, and the smaller frequency of ever having had a mortgage could all contribute to a lower probability of still owing in older age in Europe.
While it is instructive to look at each asset or debt separately, together they form a single portfolio. There is room for substitution across assets (an issue that we take up when we look at amounts), as involvement in one market could potentially influence the chances of participating in another. A particularly interesting question is whether home owners differ from non-home owners in stock holding participation and its associated coefficient effects. To probe into this issue, we have divided stock holders into home owners and non-home owners (results from these decompositions are shown in table A.7 of the online appendix). We find that differences in stock holding participation rates across the Atlantic are typically much larger (and sometimes of different sign) for home owners than for non-home owners. Strikingly, in all countries, home owners exhibit larger differences in stock holding participation for given characteristics (that is, larger coefficient effects) than nonhome owners.
This finding is consistent with the view that owning a home discourages households from owning stocks. Home owners in Europe, who are exposed to the conditions in housing and possibly mortgage markets of their countries, apparently find it more difficult to participate in the stock market as well. Indeed, market spillovers are quite consistent with the approach taken in this paper: to focus on disparities in the economic environment at large, after 227 DIFFERENCES IN PORTFOLIOS ACROSS COUNTRIES removing any influence due to differences in characteristics, rather than exclusively on conditions in a specific market.
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C. Similarity of Economic Conditions within the United
States and Europe
In this section, we extend the analysis of the previous section to examine differences within Europe (with Germany as the benchmark) and across four U.S. regions; the Midwest (used as the base region), Northeast, South, and West. We do so for two main reasons. First, coefficient effects across the Atlantic look sizable, but it is useful to put them into perspective by comparing them to an actual case of a more homogeneous economic environment prevailing in a federal country, such as the United States. Clearly, zero coefficient effects represent an extreme theoretical benchmark unlikely to be achieved even in such a case. Second, while the United States enjoys mobility of labor and capital across geographical regions, a common monetary policy and stock market, and common federal institutions, it also exhibits variation across its states, for example, with respect to fiscal matters. It is thus worthwhile to see if our method is sensitive enough to pick up significant differences in market conditions arising from such considerations and how large these effects are compared to those across the Atlantic and across European countries that are part of the EU (with the exception of Switzerland). Table 3B shows decompositions of differences in average participation probabilities for each asset and for mortgages within the United States. Households in the Midwest exhibit higher participation rates across the board, with two exceptions: in the Northeast, stock ownership is slightly more frequent, while mortgages are more prevalent in the West. The bottom panel shows corresponding differences between Germany and each of the European countries in our sample. We see that observed differences in participation within the United States are on a much smaller scale compared to intra-European differences, except for the case of business ownership.
Our method is sensitive enough to pick up statistically significant differences in market conditions across U.S. regions for some region/financial instrument combinations. Market conditions in the Midwest are typically estimated to be more conducive to participation in any of these instruments, with two exceptions: stock ownership, where the Northeast dominates, and home ownership, for which the South offers more favorable conditions. However, these intra-U.S. differences pale in comparison to the estimated intra-European differences in the tendency of similar households to own stocks or their primary residence and to have mortgages outstanding in older age.
The results shown in table 3B suggest that these sizable differences in participation rates within Europe are typically not due to statistically significant effects of population characteristics in different European countries relative to Germany. They are rather due to strong coefficient effects, that is, differences in the economic environment.
Germany, the base country, is approximately in the middle of the ranking regarding stock holding participation rates. Interestingly, the sign pattern of observed differences in participation is fully reflected in the sign pattern of coefficient effects, with most covariate effects statistically insignificant. The position of Germany in the ranking seems to be reflecting the tendency of given households to participate, rather than a poor composition of the population in terms of characteristics conducive to stock holding.
Germany has the lowest home ownership rate among European countries, as indicated by the negative observed differences in participation rates shown in table 3B. It is interesting that this negative sign is mirrored in statistically significant negative effects of the economic environment (with the exception of Switzerland), while the pattern of covariate effects is much more mixed and largely insignificant. On the side of mortgages, it is noteworthy that Germany is not the country with the uniformly best or worst economic environment: negative coefficient effects on ownership of primary residence is accompanied by coefficient effects for mortgages of mixed sign. This lack of symmetry makes clear that the low home ownership rate in Germany does not simply reflect conditions that make it difficult to have an outstanding mortgage in older age.
It seems likely that some of the differences in home ownership rates for households of given characteristics have to do with cultural factors, such as the societal importance of home ownership, that we cannot fully control for by making use of the variables at our disposal. Another part could be due to differential transactions costs, tax treatments, and credit market conditions across Europe. This is indeed suggested by the high cost of housing transactions in Germany and the inability of owner-occupiers to deduct mortgage interest, unlike what happens with owners who rent to others. When there is substantial interaction between culture, institutions, and policies, progress toward harmonization of the economic environment is likely to be slower and more cumbersome.
Our findings for private business ownership suggest greater similarity of market conditions in Europe than for the other assets. Coefficient effects are insignificant for about half the country pairs. However, comparison between coefficient and covariate effects for business ownership among older households suggests that the economic environment once again plays a dominant role in determining the sign and overall size of differences in participation rates within Europe.
All in all, we find that intra-European differences are quantitatively significantly larger than intra-U.S. ones for 13 We tried a similar exercise by conditioning on ownership of private business instead of the home but did not find a notable pattern of differences between owners and nonowners of businesses. While substitution between stocks and private businesses is not unlikely and has been noted in the literature for the United States (Heaton & Lucas, 2000b) , our failure to find a pattern may be due to the small number of private business owners in our sample.
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THE REVIEW OF ECONOMICS AND STATISTICS stock holding, home ownership, and mortgages outstanding in older age, though often not for private business ownership. The role of population differences in shaping the overall observed differences in participation rates within the United States and within Europe appears much more limited in terms of statistical significance, sign, and size.
IV. Sources of International Differences in Levels of Asset Holdings
We turn now to real PPP-adjusted levels of asset holdings across the thirteen countries, document their differences, and perform an equivalent decomposition into the part that arises from differences in economic environment and in characteristics of the pool of holders of the four financial instruments. We employ decomposition techniques based on quantile regressions in order to study the entire distribution of holdings across the owner pool in each country. A key advantage of this decomposition is that it allows us to examine whether market conditions facing relatively small holders show greater similarity across countries compared to conditions facing large holders.
A. Estimation Model and Methodology
We employ a variant of the Machado and Mata (2005) quantile-regression decomposition.
14 We first estimate 99 vectors j of quantile regression coefficients at each single percentile, h j , of the distribution of the instrument in the base country:
We control for the same set of regressors as in the participation probit described in section IIIA. Table A.14 in the online appendix presents sets of median regression estimates, by financial instrument, for the three reference countries or regions: the United States, used for U.S.-Europe comparisons; the Mid used for within-U.S. comparisons; and Germany, used for comparisons across Europe.
We then make m random draws, with replacement, of characteristics and corresponding weights from the European country i, where m is the number of owners of the instrument in question in the sample from country i. This process is repeated 99 times. Each outcome of these draws, containing m observations, is denoted by X i j . We generate 99 counterfactual samples of size m from the desired conditional distribution:
We use these values to generate the unconditional counterfactual distribution:
Finally, for each of the three sequences of variables (log holdings in the base, in country i, and counterfactual values), we calculate percentiles using population weights.
The decomposition can be written as
The densities without asterisks represent the actual levels of the financial instrument in question across their distribution among owners. The starred density is our generated counterfactual.
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In order to interpret this decomposition, we can think of starting with the distribution of holdings in a particular country or region i and comparing it to what would have been observed if the population of holders were confronted with the same economic environment facing holders in the base country. The resulting difference, (shown in the second bracket) represents these coefficient effects. We then compare the counterfactual to the actual density in the base country. This difference, shown in the first bracket, represents covariate effects, that is, those attributable to differences in configuration of characteristics between owners in country or region i and those in the base one.
We also compute and present confidence bands for covariate and coefficient effects based on bootstrapped standard errors. These are calculated by first generating 100 bootstrapped samples from the original sample of owners. Then, by repeating the process described above 100 times, we generate a series of 100 bootstrapped counterfactual distributions and use them to estimate standard errors.
We have performed several robustness checks, which have yielded results very similar to those presented here (details can be found in the online appendix). An issue of potential concern is selectivity and its possible effects on the estimates of the covariate and coefficient effects. Given the lack of a generally accepted method of handling selectivity in quantile regression, we examined whether decompositions of mean differences in amounts are sensitive to selectivity. Specifically, we applied the selectivity-corrected decompositions proposed by Neuman and Oaxaca (2004) and found that they give quite similar results to decompositions of mean differences that ignore selectivity (see the Web appendix, section IV for a fuller discussion). Thus, we doubt that our main conclusions about holdings are affected by this issue. Table 6A shows coefficient and covariate effects for stock holding, private businesses, primary residence, and mortgage levels in older age. For brevity, we present results for the three quartiles only. In the online appendix, we present graphs depicting the entire distribution of holdings for each country and financial instrument combination examined.
B. Europe versus the United States
14 See also Albrecht et al. (2003) , who use a similar approach to study gender wage discrimination in Sweden. 15 The thresholds for income and wealth quartiles are defined for the base country or region over all households in the sample. Households in the country or region that is compared to the base are then placed in quartiles according to those thresholds. 
DIFFERENCES IN PORTFOLIOS ACROSS COUNTRIES
THE REVIEW OF ECONOMICS AND STATISTICS
Before going into details for each financial instrument, two important general observations can be made. First, we find effects of the economic environment that are typically large (in absolute value) and almost always statistically significant. Our estimation also picks up a number of instances with statistically significant effects of characteristics of the owner pools, but estimates are typically smaller and, in several instances, statistically insignificant.
Second, unlike covariate effects, those of the economic environment are always of the same sign as overall observed differences in holding levels, sharing a common pattern. Indeed, in some cases (such as that of the primary residence), effects of owner characteristics point in the opposite direction of overall observed differences, but estimated effects of the economic environment are sufficiently large to overwhelm this opposite influence of characteristics, often by a large margin. It is in this sense that conditions of the economic environment are estimated to set the pattern of overall international differences in levels of holdings.
Stock holding. The first part of table 6A shows results for stock amounts, directly and indirectly held. U.S. stock holders hold greater amounts of stock wealth across the distribution of stock holdings compared to any European country. With the exception of Sweden, Switzerland, and, to For part A: Differences in logs of amounts that were expressed in thousands of PPP-adjusted dollars. For variable definitions, see the data appendix. All differences calculated relative to the United States. ***, **, and * denote significance at 1%, 5%, and 10%, respectively. Standard errors computed using 100 bootstrap replications.
For part B: Differences in logs of amounts that were expressed in thousands of PPP-adjusted dollars. For variable definitions, see the data appendix. All decompositions for U.S. regions refer to differences with respect to the Midwest, and for European countries to differences with respect to Germany. Quantiles are computed among owners of each asset. ***, **, and * denote significance at 1%, 5%, and 10%, respectively. Standard errors computed using 100 bootstrap replications.
DIFFERENCES IN PORTFOLIOS ACROSS COUNTRIES
some extent, Spain, this difference is fundamentally attributable to effects of differences in the economic environment across all quantiles rather than to covariate effects that are much less important. This means that despite typically lower European stock holdings, European stock holders would achieve considerably higher levels if they were confronted with the U.S. economic environment. Sweden also exhibits significant coefficient effects in this direction, but a large part of its observed difference in amounts invested in stocks relative to the United States is attributable to the characteristics of its stock holder pool. This is an important consequence of the fact that stock market participation is more widespread in Sweden than in the United States, and thus the composition of the Swedish stock holder pool is more diluted by households whose characteristics are less conducive to stock holding compared to their U.S. counterparts. Our findings for the dominant role of coefficient effects seem quite consistent with equity market indicators compiled by the World Bank and other sources (table A.1 in the online appendix). Austria and Greece exhibit the two lowest scores in terms of the World Bank stock market size indicator, which comprises market capitalization, value of stocks traded, and turnover ratios. At the other extreme, Switzerland ranks at the top of this index. Low stock holding levels are observed in countries exhibiting poor institutional characteristics, such as high transactions costs and limited shareholder rights rather than being closely linked to properties of stock returns (as reflected in the volatility and market stability measures). Table 7 , panel A summarizes results from a regression of coefficient effects estimated at different points of the asset amount distribution (indicative of the economic environment faced by both smaller and larger holders) on a set of country-level indicators. Results suggest that shareholder rights and aggregate indicators of trust contribute to explaining the pattern of estimated coefficient effects across countries: higher ADRI and trust indicators in Europe imply a narrowing of differences in economic environment that contribute to differences in stock holdings of small and medium investors. Relevant differences in economic environment can also be linked to the scale of stock markets (measured by the market capitalization to GDP ratio) and to the number of Internet connections in the European country. Both reduce differences in stock holding amounts from the United States at comparable points in the distributions of holdings.
We also break up the sample of stock holders into those who are home owners and those who are not (detailed results are presented in table A.8 in the online appendix).
Quite analogous to what we found for participation, differences between the United States and European countries in amounts of stocks held tend to be larger when we focus on home owners, and this applies also to coefficient effects. These findings are consistent with the view that Europeans regard investment in the home as a partial substitute for investment in stocks.
Private Businesses. The second part of table 6A shows observed differences and counterfactual decompositions for private business holdings among older owners. There is considerable variety in observed differences in holdings across the Atlantic. Holdings in the United States dominate those in most other countries. Furthermore, there is not a clear pattern in the relationship between size of holdings and size of differences. There are cases, such as England, France, and Denmark, where differences are largest at the low end of holdings and become much smaller at the upper end. There are other cases where differences seem quite uniform over the distribution of amounts, such as Germany. Finally, in Belgium and Austria, these differences increase with the size of holdings. Differences in economic environment tend to have statistically significant effects for smaller holders in the vast majority of countries, while statistical significance is attenuated for median and large holdings, with about half the countries exhibiting significant effects. Robust regression estimates of estimated differences in asset distribution due to coefficients on various indicators. ***, **, and * denote significance at 1%, 5%, and 10%, respectively.
THE REVIEW OF ECONOMICS AND STATISTICS
The lack of definite pattern in Europe-U.S. comparisons of private business holdings is consistent with the observation made in the section on participation that the top place of the United States in the overall index of ease of doing business is likely to mask considerable diversity of rankings in the various components of the index.
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Value of the Main Residence. The third part of table 6A shows differences between the United States and European countries in real gross values of the primary residence. In eight of the twelve countries considered, European home owners invest larger amounts in their primary residence than U.S. home owners at the same point in the home value distribution. In only four cases (Sweden, Greece, and Denmark and Spain for higher quantiles) are amounts invested larger among U.S. owners than among European owners. The picture is even more striking when we decompose differences into coefficient and covariate effects. In all cases, characteristics of U.S. home owners push in the direction of larger investments in the primary residence. However, in ten of the twelve cases, Europeans of given characteristics tend to invest larger real amounts in the primary residence than U.S. households with similar characteristics do. Of the remaining two cases (Sweden and Denmark), only Swedish households tend to invest significantly less in the home than U.S. home owners of similar characteristics.
To be sure, larger real holdings do not represent, on average, larger homes in Europe than in the United States. As is well known (and further documented in table A.3 in the online appendix), there is a large leap in the average size of dwellings when crossing the Atlantic. Europeans simply tie up larger real amounts in their primary residence compared to U.S. home owners of similar characteristics and position in the distribution of home values.
We view this as an intriguing finding unlikely to have a simple explanation, primarily because of how widespread the tendency is for Europeans to have larger amounts invested in the house. It seems unlikely that the difference is simply price related. While there are areas in the United States where land is abundant and house prices relatively low, the data also include home owners from the West and the Northeast, where land is expensive. While there are countries in Europe affected by a shortage of land (such as the Netherlands) and a number of countries that have experienced strong booms in real housing prices (especially Spain, the United Kingdom, the Netherlands, and Italy), the finding applies also to Germany, which exhibits stagnant or even declining house prices.
Another possibility would be a uniformly more favorable tax treatment of housing in Europe. However, according to various features of the taxation system for residential property (summarized in table A.4 in the online appendix), there is not such a clear favorable treatment. One possible exception is nontaxable capital gains, but again this applies only to some European countries. Paying larger amounts for the house (given household resources) is also unlikely to be linked to greater availability of large mortgages in Europe: loan-to-value ratios in mortgage markets are generally lower-or at least no higher-in Europe compared to the United States (characteristics of mortgage markets are summarized by table A.5 in the online appendix). Finally, the possibility that the European preference for greater housing investment is linked to motives to give bequests or housing gifts, which tend to be more widespread in Europe than in the United States, is weakened by the fact that we are already controlling for survey responses indicating the probability of leaving a bequest. A greater prevalence of such factors would thus be captured in the configuration of covariates, which has been taken into account when deriving coefficient effects.
Part 3 of table 7 summarizes results from robust regressions that associate coefficient effects in the housing market with a harmonized housing price index and with the VAT on new homes. These suggest that increases in house prices or in VAT in European countries are likely to be associated with relatively smaller home investments by households there, thus decreasing the distance from similar U.S. households.
Value of Mortgages for Main Residence. Is the European tendency to invest more in the home mirrored by a tendency to hold larger mortgages in older age? The fourth part of Table 6A compares mortgage holders in Europe and in the United States and suggests that the answer to this question is negative, with Switzerland being the only exception.
Going one step beyond observed differences, we see that mortgage owner characteristics contribute very little to the larger outstanding mortgages of U.S. mortgage owners, with the exception of Denmark. The bulk of the difference is linked to the market conditions that holders of given characteristics face. Mortgage holders in the United States end up holding significantly larger mortgages to older age compared to European households with a similar configuration of characteristics. As these are equilibrium amounts, they partly reflect a tendency of the U.S. financial sector to allow larger mortgages for owners of similar characteristics.
These larger mortgages may in turn reflect longer durations of mortgages in the United States (for example, thirty versus fifteen or twenty years), larger initial loan-to-value ratios, or more pronounced tendencies to move to more expensive homes, taking mortgages to finance the upgrade.
Regardless of the precise mechanism, our findings suggest that U.S. households were more exposed to the risk of negative home equity in [2004] [2005] , shortly before the current financial crisis than their European counterparts were as they tended to have both smaller home values and larger outstanding mortgages for given household characteristics. 16 Results from robust regressions of coefficient effects relating to amounts invested in business on aggregate indicators (part 2, table 7) do not uncover any systematic relationship.
DIFFERENCES IN PORTFOLIOS ACROSS COUNTRIES
Do Differences Simply Reflect Pension Wealth? As our samples consist of households aged 50 and above, one may suspect that the international differences in asset holdings we found simply reflect differences in pension wealth levels. For example, larger investments in stocks or in homes in one country relative to another may be reflecting generally lower levels of pension wealth in that country. To examine this possibility, we calculate two measures of pension wealth that we add to our net wealth measures and redo the main asset decompositions (details on the calculation of the pension wealth measures are provided in the data appendix). We derive qualitatively similar results to those we present, suggesting a strong role for the economic environment even when household heterogeneity with respect to pension wealth is taken into account (results are discussed in section III of the online appendix and presented in tables A.9-A.12).
C. Similarity of Economic Conditions within the
United States and within Europe Table 6B shows decomposition of differences by quartile and by asset or debt, within both the United States and Europe. A number of patterns emerge. First, observed differences in amounts held tend to be smaller and less likely to be significant within the United States than across European countries. Second, coefficient effects within the United States are more likely to be significant when comparing real assets (homes and private businesses) than when comparing financial instruments (stocks and mortgages). This is consistent with intuition, as financial markets tend to be more integrated than housing or private business markets are. Those having a primary residence in a particular region face the local housing market conditions. There are divergent indicators of housing market conditions within the United States, such as lower prices and higher vacancy rates in the Midwest and in the South (the relevant data are provided in table A.6 in the online appendix). In order for these to be similar across regions, households need to be willing and able to move to where the housing market offers better terms. Even if the policy and institutional framework governing housing markets were fully harmonized across states or countries, differences could still arise because of differential employment opportunities or quality of factors complementary to housing, such as school quality. It is also expected that market conditions governing private business holdings turn out to be less homogeneous than those for stock holding and more homogeneous than housing. This market is less segmented than the housing market because a household does not need to own a private business where its members want to live. However, supervision, control, and any participation in management of the business are considerably facilitated by geographical proximity. This results in some market segmentation, the effects of which show up in our findings.
The United States is a federal country with fiscal federalism and monetary policy run by the Fed. In Europe, monetary union encompasses most of the countries in our sample (except for Sweden, Denmark, Switzerland, and England), while fiscal policies (determining, inter alia, the tax treatment of homes and of private businesses) are far less integrated. This asymmetry is currently being scrutinized, but fiscal union seems a remote prospect.
Stocks are the asset for which coefficient effects were largely insignificant within the United States, but this is not the case for Europe (the first part of table 6B). The vast majority of countries exhibit strongly significant effects, both statistically and economically. Very few covariate effects turn out to be significant, practically all in favor of the German stock holder pool being conducive to larger holdings. Strong coefficient effects for financial assets suggest that European households neither invest in the same stock market nor do they consider the full spectrum of European markets as equally accessible to them, even after the adoption of the euro. This finding is noteworthy, as it does not seem to be confined to small holders: coefficient effects tend to persist at the upper end of the distribution.
For private businesses, we find statistically significant coefficient effects across Europe at various parts of the distribution (part 2 of table 6B). Coefficient effects for home values are statistically significant across the whole distribution (part 3 of table 6B). However, their estimated size and sign exhibit much greater variation across European countries. This is so, even though Germany has the lowest home ownership rate in the group and one might a priori assume that it offers uniformly less favorable conditions to home owners. Analysis of mortgage levels suggests that Germany does not offer the worst prospects for large mortgages in older age compared to several countries in Europe, despite its very low home ownership rate (part 4 of table 6B). This reinforces the points made in the participation section above, pointing to the observation that Germany did not have the lowest prevalence of mortgages among the European countries or the worst conditions for households of given characteristics to obtain a mortgage.
V. Conclusion
In this paper, we have used internationally comparable microsurvey data across thirteen countries to document and study sources of differences in portfolios of older households across the Atlantic, within the United States, and within Europe. We focused our attention on the question of whether households possessing similar configurations of characteristics tend to form similar portfolios across these countries or regions. We applied modern techniques of counterfactual analysis to examine the role of differences in the economic environment governing household ownership of, and investment in, stocks, private businesses, and homes, as well as outstanding mortgages, controlling for a range of observable household characteristics.
We show that households of comparable characteristics tend to have quite different probabilities of participating in 234 THE REVIEW OF ECONOMICS AND STATISTICS a given asset and also quite different PPP-adjusted holdings, both across the Atlantic and within Europe. In most cases, participation probabilities are greater in the United States than in Europe. The same is not true, however, for the levels of asset holdings. European asset owners tend to invest smaller real amounts in stocks and larger amounts in the primary residence than U.S. households at comparable positions of the distribution of holdings, even after controlling for any differences in the configurations of characteristics in the owner pools. We also document that older U.S. households had substantially higher mortgages relative to their European counterparts, even after controlling for observable household characteristics, and this took place shortly prior to the current financial crisis that created negative equity for many home owners. By probing further into the stock holding decisions of home owners and non-home owners, we obtain results consistent with the view that Europeans tend to substitute investment in their primary residence for investment in stocks. This substitution arises, at least in part, from differences in the economic environment that seem to discourage European home owners from a larger exposure to the stock market in comparison to their U.S. counterparts.
Our findings suggest that international differences in the configuration of characteristics of owners are not the main drivers of observed differences in levels of asset and mortgage holdings, often pointing in the opposite direction of observed differences. Differences in conditions of the economic environment not only dictate observed differences but are also substantially more pronounced among European countries than among U.S. regions, suggesting considerable potential for further integration and harmonization of economic environments within which households operate.
Nevertheless, our analysis is positive rather than normative. Finding differences in economic environments does not necessarily imply that they should be eliminated through institutional reform and policy harmonization. Promoting holdings of particular assets or debts can be a political choice. Our findings provide a check on consistency between stated objectives and observed outcomes and point to statistically and economically significant differences in market conditions, both across the Atlantic and within Europe, much more so than within the United States.
Our study could encourage work in various directions. The pattern of coefficient effects between Europe and the United States, signaling reversals between financial and real assets, as well as the pattern for smaller country groups, present compelling challenges for future research aimed at further identifying their sources, likely persistence, and amenability to policy interventions. Our approach could be applied to analyzing market conditions for other assets or debts; other country groupings (for example, comparable surveys are currently being designed or taking place in Japan, Korea, China, and India); and demographic groups of interest, both within a given country and across countries. Finally, it could be applied to studies of the evolution and convergence of market conditions through time.
Ultimately, recently available data and modern counterfactual methods of analysis can contribute to our understanding of the extent to which single market programs aimed at the creation of areas without internal frontiers and with free movement of goods, persons, services, and capital have succeeded in transforming national residents into citizens of a global-or at least international-''village,'' facing similar economic environments, policies, and constraints regardless of the country in which they reside.
